ADAPTER FOR GRINDING MACHINE 


Background of the Invention 

[0001] The present invention relates to an adapter for a grinding machine, and 

more particularly, to an adapter for a grinding machine which allows a grinding 
direction of a rotatable grinding roller to be directed toward a first direction and 
a second direction different from the first direction with respect to a grinding 
surface of a workpiece to be ground, thereby preventing occurrence of stripe in the 
ground surface and local abrasion of the rotatable roller. 

Description of the Related Art 

[0002] Stones such as granite and marble are generally used as interior and exterior 

decoration material for various architectures, or living necessaries. These stones 
(or workpieces) are cut into boards if necessary. The cut boards are then ground 
to obtain a smooth and glossy surface. Thus, in order to obtain a smooth and 
glossy surface of stones, it is necessary to use grinding machines. 

[0003] Generally, grinding machines are widely being used in various appliances 

as a processing apparatus for the surface processing and precision dimension 
processing of workpieces such as general metals, noble metals, and jewels as well 
as the aforementioned stones. 

[0004] Thus, the grinding machines rotates the grinding roller having a cylindrical 

shape using a rotational force which is generated by the rotational force generating 
unit along the rotational force direction of the rotational force generating unit and 
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contacts the rotating grinding roller to a surface of a workpieces so that the 

workpiece obtains a smooth and glossy surface. 
[0005] Then, the aforementioned conventional grinding machines rotates the 

grinding roller along one direction only, that is, the rotational force direction, 

using the rotational force generated by the rotational force generating unit to grind 

the surface of the workpiece. 
[0006] To this end, the grinding roller is locally abraded at a side portion thereof, 

thereby shortening the life of the grinding roller. 
[0007] Also, stripe is generated on the ground surface of the workpiece along the 

rotational direction of the grinding roller, thereby there occurs a failure of surface 

processing in that uneven surface is obtained. 
[0008] Furthermore, the grinding roller is made integrally with the rotational force 

generating unit, which makes it difficult to exchange the grinding roller with a new 

one and increases endeavors and times due to such a frequent exchange of the 

grinding roller, thereby not only delaying the grinding processing time but 

shortening the life of the grinding machine. 
[0009] Therefore, it is requested to provide an improved grinding machine having 

an adapter capable of resolving the aforementioned problems, easily exchanging 

the grinding roller, obtaining evenly processed surface, and making it easy to 

perform the grinding works. 

Summary of the Invention 


[0010] Accordingly, it is one object of the present invention to prevent the grinding 

roller from being locally abraded. 


[0011] It is another object of the invention to prevent a surface processing failure 

such as occurrence of stripe on the ground surface of a workpiece due to the 
simplicity in the rotational direction of the grinding roller. 

[0012] It is still another object of the invention to allow the grinding roller to be 

6asily separated from or assembled to the rotational force generating unit by 
making it possible to exchange the adapter only. 

[0013] To accomplish these advantages and objects, there is provided an adapter 

for a grinding machine comprising: a grinding shaft sleeve of a cylindrical shape 
whose one end is open and having at least one through hole formed at a selected 
position of an outer circumference; a grinding shaft rotatably and movably fitted 
in the grinding shaft sleeve, the grinding shaft including at least one guide groove 
having a variable surface curvature with respect to a shaft direction and formed at 
a position corresponding to the through hole, the grinding roller being installed at 
one end of the grinding shaft and a rotational force generating unit being installed 
at the other end of the grinding shaft; a grinding shaft stroke unit whose one end 
is coupled to the through hole of the grinding shaft sleeve and the other end is 
fitted in the guide groove, for stroking the grinding shaft with the grinding shaft 
sleeve; a sealing means interposed between an outer circumference of the grinding 
shaft and the grinding shaft sleeve, for preventing leakage of oil; and a sealing 
cover coupled to the grinding shaft stroke unit, for sealing the grinding shaft stroke 
unit. 

[0014] Selectively, the grinding shaft stroke unit comprises: a bearing fixing screw 

whose one end is screwed to the through hole of the grinding shaft sleeve and the 
other end has a bearing shaft; and a bearing inserted into the bearing shaft when 
the bearing fixing screw is coupled to the grinding shaft' sleeve and rotated within 
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the guide groove of the grinding shaft. 

[0015] Selectively, the grinding shaft sleeve comprises a first through hole and a 

second through hole corresponding to the first through hole such that a height 
difference exists between the first through hole and the second through hole. 

[0016] Selectively, the grinding shaft comprises: a first guide groove formed at an 

outer circumference thereof, corresponding to the first through hole of the grinding 
shaft sleeve and having a first surface curvature varied with respect to the shaft 
direction; and a second guide groove spaced apart by a constant interval, 
corresponding to the second through hole of the grinding shaft sleeve and having 
a second surface curvature which is the same with that of the first guide groove 
with respect to the shaft direction. 

[0017] Preferably, the first surface curvature of the first guide groove has an 

opposite direction to the second curvature of the second guide groove. 

[0018] Preferably, when a variation in the first surface curvature with respect to 

the shaft direction is defined as Rl and a variation in the second curvature with 
respect to the shaft direction is defined as R2, Rl is 70 and R2 is 57. 1 when the 
grinding shaft is placed at a rotation angle of 180 degrees and Rl and R2 are 57.8 
when the grinding shaft is placed at a rotation angle of 360 degrees. 

[0019] Preferably, the guide groove comprises at lease one cam groove. 

[0020] With the aforementioned constitution, the grinding shaft of the adapter 

ascends and descends along the grinding shaft stroke unit with varying the 
rotational force depending on a degree of contact force between the grinding roller 
and the workpiece, thereby enabling the workpiece to obtain a smooth and glossy 
surface. 


Brief Description of the Drawings 

[0021] The above object and other advantages of the present invention will become 

more apparently by describing in detail the preferred embodiments thereof with 

reference to the accompanying drawing, in which: 
[0022] Fig. 1 is a perspective view of an adapter for a grinding machine in- 

accordance with a preferred embodiment of the present invention; 
[0023] Fig. 2 is an exploded perspective view of an adapter for a grinding machine 

in accordance with a preferred embodiment of the present invention; 
[0024] Fig. 3 is a sectional view of an adapter for a grinding machine in 

accordance with a preferred embodiment of the present invention; 
[0025] Fig. 4 is a sectional view of an adapter for a grinding machine when the 

adapter is placed at an initial state; 
[0026] Fig. 5 is a sectional view of an adapter for a grinding machine when the 

adapter is rotated by 90 degrees; and 
[0027] Fig. 6 is a sectional view of an adapter for a grinding machine when the 

adapter is rotated by 180 degrees. 

Detailed Description of the Preferred Embodiments 

[0028] Hereinafter, there is described an adapter for a grinding machine in 

accordance with preferred embodiments of the present invention with reference to 
the accompanying drawings. 

[0029] A grinding machine of the invention comprises a rotational force generating 

unit (not shown in the drawings), an adapter and a grinding roller (not shown) 
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installed in the adapter, for performing a grinding. 
[0030] The rotational force generating unit includes all means for generating the 

rotational force necessary for the grinding. The grinding roller is not limited to a 

specific constitution and shape if it is possible to perform the grinding. 
[0031] Hereinbelow, there is described the adapter which is a key element of the 

invention with reference to the accompanying drawings. 
[0032] Fig. 1 is a perspective view of the adapter for a grinding machine, Fig. 2 

is an exploded perspective view of the adapter, and Fig. 3 is a sectional view of the 

adapter. 

[0033] Referring to Fig. 1 to Fig.^3, an adapter 700 includes a grinding shaft 

sleeve 100, a grinding shaft 200, a grinding shaft stroke unit 300, an oil sealing 

cover 400, and a sealing member 500. 
i — 
[0034] Specifically, the grinding shaft sleeve 100 has a cylindrical shape whose one 

end is closed. * 

[0035] More specifically, at the closed end of the grinding shaft sleeve 100, a 

rotational shaft installing protrusion 110 is formed to be coupled to the rotational 
shaft of the rotational force generating unit. At the center of the rotational shaft 
installing protrusion 110, an oil introducing through hole 115 is formed to 
communicate the rotational shaft installing protrusion 110 with the inside of the 
grinding shaft sleeve 100. 

[0036] Nondescribed numeral 1 17 is a sealing cover for sealing the oil introducing 

through hole. 

[0037] In the meanwhile, at a predetermined position on the outer circumference 

of the grinding shaft sleeve 100, that is, the upper side of the center, there is 
formed a first through hole 120 penetrating the outer circumference of the grinding 


shaft sleeve 100. At an opposite side to the first through hole 120, there is formed 
a second through hole 130. The second through hole 130 is placed below the first 
through hole 120 and has a height difference than the first through hole 120. At 
this time, at the inner circumference of the first and second through holes 120 and 
130, a female screw part is commonly formed. 

[0038] Also, at the outer circumference of the first and second through holes 120 

and 130 corresponding to an opened end portion of the grinding shaft sleeve 100, 
a male screw part 140 is formed. The male screw part 140 is coupled to an oil 
sealing cover 400 to be described later. 

[0039] The grinding shaft 200 is inserted into and is coupled to an inner space of 

the grinding shaft sleeve 100. 

[0040] The grinding shaft 200 has an inner diameter slightly less than an inner 

diameter of the grinding shaft sleeve 100, which minimizes the abrasion resistance 
caused by the contact with the inner circumference of the grinding shaft sleeve 100 
when the grinding shaft 200 is rotated, ascended, or descended. 

[0041] Then, in case that the diameter of the grinding shaft 200 is less than the 

diameter of the inner circumference of the grinding shaft sleeve 100 and the 
grinding shaft 200 is rotated, ascended, or descended inside the grinding shaft 
sleeve 100, severe swaying and vibration are generated. To this end, to prevent 
the occurrence of the swaying and vibration with a minimum abrasive force even 
when the grinding shaft 200 is rotated inside the grinding shaft sleeve 100, a pair 
of bushings 610 and 620 are installed at both ends of the grinding shaft 200. 

[0042] In the meanwhile, at the outer circumference of the grinding shaft 200, 

there are formed two guide grooves consisting of a first guide groove 210 and a 
second guide groove 220 each having a predetermined depth along the outer 


circumference of the grinding shaft 200. 

[0043] The first guide groove 2 10 and the second guide groove 220 have respective 

slopes with respect to the horizontal plane. In other words, the first guide groove 
210 has a first slope corresponding to a first surface curvature with respect to the 
shaft direction. The first through hole 120 is positioned at a selected position of 
the trace of the first guide groove 210. 

[0044] In the meanwhile, the second guide groove 220 has a second slope which 

is symmetric with the first guide groove 210. In other words, the second slope is 
the same with that of the first guide groove 210 and its slope direction is opposite 
to that of the first guide groove 210. The second through hole 130 is positioned 
at a selected position of the trace of the second guide groove 220. 

[0045] The grinding shaft stroke unit 300 is installed at the first and second guide 

grooves 210 and 220 through the first and second through holes 120 and 130. 

[0046] Here, when the first slope of the first guide groove 210 with respect to the 

shaft direction of the grinding shaft 200, i.e., a variation of the first surface 
curvature is assumed to be Rl, and the second slope of the second guide groove 
220, i.e., a variation of the second surface curvature is assumed to be R2, Rl is 
50 and R2 is 57. 1 at an angle of 180 degrees of the grinding shaft 200 and Rl and 
R2 are both 57.8 at an angle of 360 degrees of the grinding shaft 200. 

[0047] The grinding shaft stroke unit 300 includes an oil-containing bearing 310 

and a fixing screw 30 having a male screw formed at the outer circumference of 
a screw head which is installed at one end of the bearing shaft 320 into which an 
inner circumference of the oil-containing bearing 310 is inserted. 

[0048] Thus, in such a state the oil-containing bearing 310 is inserted into the 

bearing shaft 320 and the bearing fixing screw 330 is inserted into the first and 
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second guide grooves 210 and 220 through the first through hole 120 and the 
second through hole 130, the male screw part of the bearing fixing screw 330 is 
coupled to the female screw part of the first and second through holes 120 and 130. 

[0049] Here, nondescribed numeral 340 is a releasing preventive screw for 

preventing the bearing fixing screw 330 from being released. 

[0050] At this time, in such a state the grinding shaft 200 is coupled to the grinding 

shaft sleeve 100 by using the grinding shaft stroke unit 300 such that the grinding 
shaft 200 is rotated, ascended or descended, oil, for example, grease should be 
supplied at a contact portion between the grinding shaft sleeve 100 and the grinding 
shaft 200 so as to decrease the abrasive force between the grinding shaft 200 and 
the grinding shaft sleeve 100 to a large degree. 

[0051] To tealize this, an oil injection groove 240 having a predetermined depth 

is formed at the end portion facing with a rotational shaft installing protrusion 1 10 
of the grinding shaft sleeve 100 in the grinding shaft 200 such that the oil injection 
groove 240 faces with the oil introducing through hole 1 15. Oil injection grooves 
242 and 244 are formed at the first and second guide grooves 242 and 244 such 
that they communicate with the oil injection groove 240. 

[0052] Thus, in order to decrease the abrasion between the grinding shaft sleeve 

100 and the grinding shaft 200, remove the unstability in rotation, and prevent 
injected oil from flowing out, an oil sealing cover 400 and a sealing member 500 
are formed at the male screw part 140 disposed at one end of the outer 
circumference of the grinding shaft sleeve 100. 

[0053] The sealing member 500 has a ring shape whose sectional face is V-shape 

and is inserted into the inner circumference of the grinding shaft sleeve 100. 

[0054] To insert the sealing number 500 at a directed position of the inner 


. circumference of the grinding shaft sleeve 100, a jaw is preferably formed at the 
inner circumference of the grinding shaft sleeve 100. Nondescribed numeral 540 
is washer. 

[0055] In such the aforementioned state, the female screw part formed at the inner 

circumference of the oil sealing cover 400 having a cap shape is coupled to the 
male screw part 140 formed at the outer circumference of the grinding shaft sleeve 
100. 

[0056] Hereinbelow, an assembly procedure of the adaptor 700 for the grinding 

machine is described. 

[0057] In such a state two bushings 610 and 620 and the sealing member 500 are 

inserted into the directed position of the grinding shaft 200, the grinding shaft 200 
is inserted into the grinding shaft sleeve 100. In such the aforementioned state, the 
grinding shaft stroke unit 300 is assembled at the first guide groove 210 and the 
second guide groove 220. Thereafter, the oil sealing cover 400 is assembled at the 
grinding shaft sleeve 100. 

[0058] Afterwards, the rotational shaft of the rotational force generating unit is 

assembled at the rotational shaft installing protrusion 110 formed at the grinding 
shaft sleeve 100. The grinding roller is installed at the grinding shaft installing 
protrusion 230 formed at the grinding shaft 200. 

[0059] Next, an operation of the grinding machine having the aforementioned 

adapter is described with reference to the accompanying drawings of Fig. 4 to Fig. 
6. 

[0060] Fig. 4 shows that the grinding machine is in an initial state, i.e., zero 

degree, Fig. 5 shows a state of when the grinding machine is rotated by 90 
degrees; and Fig. 6 shows a state of when the grinding machine is rotated 
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by 180 degrees. 

[0061] As shown in Fig. 4, in a case that the grinding roller (not shown) is not 

contact with a workpiece to be ground, any external force is not applied between 
the grinding shaft 200 and the grinding shaft sleeve 100. So, the grinding shaft 
200 and the grinding shaft sleeve 100 are rotated at the same velocity. 

[0062] However, as the grinding roller is in contact with the workpiece to be 

ground, the grinding shaft sleeve 100 is still rotated by the rotational force 
generated by the rotational force generating unit while the grinding shaft 200 is 
rubbed with the grinding roller and the workpiece, thereby the rotational force of 
the grinding shaft 200 decreases depending on the rubbed degree. 

[0063] Like this, depending on the difference in the rotational force between the 

grinding shaft 200 and the grinding shaft sleeve 100, the rotational velocity of the 
grinding shaft 200 decreases compared with that of the grinding shaft sleeve 100, 
thereby rotational slip occurs between the grinding shaft 200 and the grinding shaft 
sleeve 100. 

[0064] In case the aforementioned rotational slip occurs, another rotational force 

is generated at the inside of the grinding shaft sleeve 100 as shown in Fig. 5, and 
the grinding shaft 200 starts to rotate and be transferred downward along the first 
and second guide grooves 210 and 220. 

[0065] Referring to Fig. 6, when the grinding shaft 200 is rotated by an angle of 

approximately 180 degrees, the grinding shaft 200 descends to the lowest position. 

[0066] Such facts can be confirmed comparing the intervals Gl, G2, G3 between 

the grinding shaft sleeve 100 and the grinding shaft 200 in Fig. 4 to Fig. 6. These 
intervals has a relation of Gl < G2 < G3. 

[0067] Thereafter, the grinding shaft 200 is further rotated by angles of 90 degrees 
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and 180 degrees and thereby the grinding shaft 200 returns to the original position 
from the descended position. 
[0068] Thus, the stroke of the grinding shaft 200 becomes faster depending on a 

pressured degree of the workpiece, i.e., as the pressure of the grinding roller 
pressing the workpiece increases. As a result, the grinding roller rubs the 
workpiece not only along the rotational direction of the grinding shaft sleeve 100 
but along the stroke direction of the grinding shaft 200 /Thereby, local dbrasion of 
the grinding roller and occurrence of stripes in the surface of the workpiece are 
prevented. 

[0069] Another embodiment of the present invention is forming at least one cam 

groove at the first and second grooves 210 and 220 formed at the grinding shaft 
200. The cam groove changes the motion of the stroke of the grinding shaft 200, 
thereby enabling the grinding machine of the present invention to perform more 
effective grinding. 

[0070] As described previously, comparing with the conventional art in which a 

workpiece is processed only along one rotational direction of the grinding roller, 
that is, the direction of the rotational force generated by the rotational force 
generating unit, the present invention differs from the conventional art in that the 
grinding shaft of the adapter for grinding machine can be rotated along an opposite 
direction with ascending or descending depending on a degree of contact force 
between the grinding roller and the workpiece. 

[0071] As a result, local abrasion of the grinding roller is prevented and the 

occurrence of the strips due to the grinding along only one direction is also 
prevented. 

[0072] Further, the present invention substantially decreases endeavor and time 
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spent in the surface grinding, thereby enhancing productivity and yield. 

[0073] Moreover, since the adapter is separated from the grinding machine, life of 

the grinding machine becomes longer and repair of the machine becomes easier. 

[0074] While the present invention has been described in detail with reference to 

the preferred embodiments, those skilled in the art will appreciate that various 
modifications and substitutions can be made thereto without departing from the 
spirit and scope of the present invention as set forth in the appended claims. 
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